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E e E a Ye, ye; E, e* X x X x Kh, kh
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. K * K, k b . 1p It

-1., J a L, 1 hi b Y, y
M M,n b b '

m H N, n 3 3 0 a E, e
S0 0,o J 0 I I Yu, yu
n a7 i P, p R A 5 a Ya, ya

Ze initially, after vowels, and after u, b; e elsewhere.
When written as 6 in Russian, transliterate as yf or 9.

RUSSIAN AND ZNGLISH TRIGONOMETRIC FUNCTIONS

Russian English Russian English Russian Engl~t.-

sin sin sh sinh arc sb s'h
^os cos ch cosh arc ch cosh-i
tg tan th tanh arc th tann
ctg cot cth coth arc cth cc;th
sec sec sch sech arc sch sech-l
cosec csc csch csch arc csch csch-

Russian English

rot curl
ig log
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IIISTGATIOI OF TRE EFpECT Or OPflATION OF NIGE-VOLTAGS IKPULIE

CAPACITOR IN RIO BODE 0 ITS OPEITING LIF

V. D. Beepalo, V. V. Komotop.

During the development of high-voltage impuls , capacitors of

various purpos- and high-voltage impuls? installations with

capacitive energy storages (for magnetopulse tr=atent of estale,

powerful storage batteries, etc.) there inevitably appears the

question about how the operating life of the capacitor will be

changel with th3 change of its operating modes (pulse recurrence

frequency, current frequency in discharge circuit, degree of damping.

Ste.I

Tke o=r:ect answer to this question makes It possible to solv-

the problem of optimum deelging of the capacitor and the

installation on the whole.
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Below we will examine the effect of the operating mode on the

operiting life of the capacitor. in dielectric vw used condenser

tissae of brand KO-11, 5 p thick, impregnated vith medical cantor

oil. Between the plates were 5 layers of tissue. Construction of the

section is flat, amount of capacitance - 0.03 pF.

The results of measurement showed that the law'of distribution

of failure of the investigated capacitors conforms to

stan4ard-ogarithmic distribution. For obtaining reliability not less

than 0.8 each experiment was repeated 22 times.

The effect of the amount of damping (rLlatlonship of the amount

of vltages (or current)) Us/U, mas studi4d with working gradient

3-150 kV/mmv pulse recurrence frequency f-S Uz, current frequency in

the discharge :ircuit Fa0O0 kHz, temperature ts20-25*C in the cang'

of relationship Vg/5 1 from 08.5 to 0.3.

Fig. 1 shows the curves of dependence of the operating life on

the amount of damping: curve 1 is constructed by the results of

investigations :onducted in Khar'kov PoLytechnic Institute (KhPi),

and curve 2 is taken for capacitors of the firm 0Simeas* [I1.
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.1.
K S

rig. 1. Dependence of the operating lift of capacitor on the 49g"

of damping.

K y: (a) Expected operating life. 0/0. (b) Degree of damping.

This dependence can be expressed by the following empirical formuLt:
'"W C __

where a - operating life of capacitor; C" 3. n - coefficients, the

values of which are equal to: curve 1 - C-1.219104'; 30.023; n1.3;

curvi 2 - C0,65.10s; 3-0036; a1-3.

FTom curve (1) go see that the operating life of the capacitor

depesdm on the value of :elationship V&/Gj &nd, for ezample, with

aage from damping 0.05 to 0. Is increased almost 10 times.

the mckanLsm of failure of dielectric of the capacitor with

polar imprognation with change of the value of the damping ratio can

1-
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pcobsbLy be explained by increase of the inte*n1_ty of partial

Lischarges, similar to that which occurs during a similar situation

in capacitors with impregnation by mineral oil [2].

The affect of the pulse recurrence frequency was studied in the

frequency range from 1 to 10 3: with thq following initial

prerequisites: R-ISO kV/sm 0t/tU50.85, P100 kHz, t-20-25oC.

The r.esults of experiments can be described by the following

empirical formula of type:

N_,iAe (2)

where f - frequancy, Iz;

a* b, - coofficients, which are equal to a83.3.100, b-0.021.

Usaally, in RION the pulse recurrence frequency is lcss than I

Bz therefore the relationship to frequency cannot be considered.

Some Lncrease of the operating life of the capacitor with

increase of the pulse recurrence frequency can be .xplalned by the

different time the capacitor is under voltage in the process of

charge [3]. The connection between the 3pierating life of the

capacitor &nd the :urrent frequency In the discbarge circuit and the

operatiag life end working qadient (4) is expressed respectively by

I.
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f ormula

SM ap-. (3),

*hors F - frequency of current in the discharge circui , kinz;

k, I - coefficients, values of which arg obtained from curve [1] aid

ace equal to k-4.80O10, 1-0.43.

Vm-Atoe, (4b

where 3 - working gradient, kV/mm;

A, o - coefficientse values of which vere found ezperimentally

(8 o.820o1OaI, a8.00).

By combining formulas (1-4), it is possible to obtain the

following relationship of the operating life of the capacitor to its

operating mode.

where m, br le 3, a - empirical coefficients.

Thun a formula is obtained, which, an the one hand# during

development of impulse capacitor and selection of -he operating lifs

makes it possible to consider Its operating mode, and on the other

hand, with the presence of a capacitor with assigned parameters t2

predict how its operating life will be changed with change of the

- -- . -
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operating mode.

Pig. 2 shows the nomogramp by which we find the required

3perating life by the assigned Farameters of :quation (5) (for

this from I let as move along the vertical to Uthen along
Ir 

P;horizontal to Fl, along vertical to f and along horizontal to

1b

Pig. 2. nomogram f~r determination of the 3peraring life of Impuls-

capacitor from change of Its operating mode.

Key: (a) Relationship. (b) 3:.,
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